Spherules that had transformed from hyphae were freed from mycelial fragments, and were allowed to settle to the bottom of the tube. The mycelium which normally degenerated at 40 C was removed repeatedly with a syringe and needle until the culture was almost pure spherules. For continuous culture, 10 to 12 ml of old medium were remnoved, and were replaced by fresh medium previously bubbled with a mixture of 20% carbon dioxide and 80% air.
Coccidioides immitis is a dimorphic fungus existing in soil primarily in the saprophytic mycelial form. In the parasitic form, the spherule is a thick-walled, nonbudding spherical structure.
Immunological studies by Smith (1960, 1961) with purified spherules as a vaccine source indicated a need for growing mycelium-free spherules. Roessler et al. (1946) , Levine et al. (1960 Levine et al. ( , 1961 , Converse (1955 Converse ( , 1956 Converse ( , 1957 , Converse and Besemer (1959) , and Lones and Peacock (1960a, b) reported success in growing the spherules in vitro with the flask-shaking method described by Roessler et al. (1946) . Spherules and endospores were harvested at the peak of growth by filtering the culture through a fine stainless-steel screen, surgical gauze, and nylon hosiery. However, a mycelium-free spherule culture was not maintained over long periods of time.
1 Deceased, November 1962. This report describes a method whereby the spherule phase of C. immitis was continuously maintained in culture for more than 4 years.
MATERIALS AND METHODS
Cultures were grown in a modified culture tube described by Lubarsky and Plunkett (1955) . The culture tube (32 X 205 mm) had an extension arm 8 mm in diameter, 20 to 25 mm in length, attached as a straight tube 35 to 400 tangential to the bottom curvature of the tube and plugged with a vaccine cap. The tube was placed on a wooden rack and incubated at 40 C. A gas mixture of 20 % carbon dioxide and 80 % air, obtained from General Dynamics Corp., Los Angeles, Calif., was bubbled through the medium to maintain increased C02 tension.
Stock cultures of Silveira, Mauser, and Bary strains were carried on Sabouraud or Brain Heart Infusion agar slants in 2-oz prescription bottles, in the manner described by Huppert (1957) . A 2-or 3-month-old agar-slant culture was used as inoculum. The mycelial mat was broken up in saline suspension with progressively smaller sized (15, 18, 20 gauge) hypodermic needles and syringe. When the suspension was fine enough to pass through a 20-gauge needle with ease, a heavy (3 to 5 ml) inoculum was injected into the culture tube containing 60 to 65 ml of medium. After initial inoculation, biweekly subcultures were made to determine which strain gave the best spherulation.
For continuous culture studies, 10 to 12 ml of medium were removed, and fresh medium previously bubbled with the carbon dioxide-air mixture was replaced through the vaccine cap. Samples of the culture were mounted on slides, stained with lacto-phenol cotton blue, and examined microscopically; they were graded 0 to 10 as a numerical means to determine the progress to spherule formation. All work outside the incubator was done in a Berkeley-type bacteriological gloved box heated to 40 C. lW'hen the experimental medlium in the culture tube was warmed to 40 C and bubbled wsith the carbon dioxide-air mixture before inoculation from a slant, spherulation occurred with only a minimum of mycelial growth. As the inoculum in the continuous culture transformed into spherules, they were freed from the mycelial fragments with the action of a syringe and needle. Wrhen bubbling was stopped, the heavier spherules, sporangia, and endospores dropped to the bottomn of the tube, followed by the fluffier mvcelium.
Wl'hen an adequate spherule precipitate was seen on the bottom of the tube, the upper m(celial layer was carefully removed. Selective removal in this manner finally resulted in an almost pure spherule culture (Fig. 1) 
